| INTRODUCTION
Availability of training for healthcare professionals (HCPs) in Europe who care for children and young people (CYP) with type 1 diabetes mellitus (T1DM) and their families varies greatly across each European country. Training for HCPs is often not standardized, accredited, or quality-assured. 1, 2 Of greatest concern is the adverse effect this may have on the care and education that CYP with T1DM receive, which may contribute to variations in glycemic control and compromised health outcomes. Center differences in glycemic control have been documented for several decades [3] [4] [5] [6] [7] followed by many examples of center and national programs [8] [9] [10] adopting international standards 11, 12 to improve education, care and outcomes. Changing systems to improve outcomes is both challenging and complex. However, international guidelines accept that successful programs have shown that diabetes education for patients and HCPs is an integral part of effective change and consequently improvement in outcomes. [8] [9] [10] 13 In tions for the future. 2 Importantly, WP4 recommended the need to develop a structured, standardized and accredited, high quality core curriculum to ensure that multi-disciplinary teams throughout Europe were appropriately trained to deliver education to the same high standard to all CYP and their families regardless of where they lived.
Through the extensive work undertaken in the SWEET WP4 it was clear that accredited courses specifically for diabetes education were not available apart from the well-established German training program for Certified Diabetes Educators (CDE) that was part of a larger national program started by the German Diabetes Association in the late 1990s. 13 Twenty years later, both the CDE role and training curriculum are well established in Germany with over 3700
trained CDEs practicing in 85% of diabetes centers nationwide. 15 Due to the success of the German CDE program the SWEET Consortium decided to apply for a further grant from the EU (Leonardo da Vinci Transfer of Innovation Project), that specifically targeted projects that could "Transfer Innovation." Consequently, funding was allocated from the EU to apply the transfer of innovation principle, in this case use the German CDE Program as a template and adapt it to ensure it was current and fit for purpose for CYP with diabetes across all EU states at the time of the study.
Working in collaboration with SWEET partners the authors recognized the need to build on the findings of SWEET and use the German CDE curriculum as a framework to develop a curriculum focused specifically on the role of a CDE to be used across Europe.
The qualitative and exploratory approach used in this study, across a wide range of relevant stakeholders/experts, updated the German CDE curriculum to ensure that it embedded key psychosocial principles that integrated diabetes education in the context of the individual child's environment. Therefore, the aims of this research were to:
1. Identify the core elements that should be included in a standardized CDE training course;
2. Create a standardized and accredited template for a pediatric CDE training curriculum.
2 | METHODS
| Methodological approach
A consortium of European partners from the SWEET EU project took part in the study. All SWEET members work within large multidisciplinary teams, have centers of more than 150 CYP with diabetes, and are well established leaders in their field across the global ISPAD and SWEET network. All EU SWEET centers were invited to take part in the project and the collaboration included those from the Czech Republic, Germany, Greece, Portugal, Slovenia, and the United Kingdom.
| Phase 1: Establishment of a methodology
As part of the SWEET EU Project an extensive literature search was conducted to identify published guidelines around the training requirements in pediatric diabetes. 2 The German CDE model was deduced to be the gold standard and equates to a well-established and standardized national strategy for HCP training, which is delivered in the context of a disease management educational program for CYP with T1DM. 16 Furthermore, it is accredited by the German Diabetes Association. 17 The underpinning pedagogy is based on the principles of holistic, family-focused, diabetes self-management education, and support that is age/maturity appropriate and delivered as separate components to children aged 6 to 12 years, adolescents, and parents. 18 This model was used as the foundation for the development of the curriculum template, which the authors named the European Certified Diabetes Educator Curriculum (EU-CDEC). Following the literature search a qualitative methodology was developed which was deduced to be the most appropriate approach for the study given that the intention was to investigate the experiences and opinions of key diabetes stakeholders/experts and CYP and their families.
2.3 | Phase 2: Assessment of the current status of HCP education.
The purpose of phase 2 was to identify the core elements that should be included in a standardized training course. This was achieved using: 
| Focus group discussions
Alongside the survey questionnaire, separate focus group discussions were conducted with different population groups, namely HCPs, national and local diabetes leads, academic and education leads, and importantly, CYP with diabetes and their families. The focus group discussions aimed to be representative of the different population groups and across the sample data saturation was reached. Focus group schedules were developed to explore in more detail generic key issues, as well as important points raised in the survey questionnaire in relation to the current status of, and future directions for, diabetes training. The focus group schedules were distributed to the 6 SWEET partners along with an information sheet and consent form.
These documents were translated into the language of the appropriate country by the SWEET partner when required, for example, for CYP and their families. Similarly, focus group discussions were conducted in the relevant language when necessary to ensure the essence of the lived experience was retained and to minimize the threats to validity. The same approach was adopted for the interviews and the workshops in phase 4.
| Individual semi-structured interviews
These were conducted with those who did not want to participate in, or were unable to attend, a focus group discussion.
| Phase 3: Development of the curriculum template for an accredited pediatric EU-CDE training course
Phase 3 of the research focused on the creation of a standardized and accredited template for a pediatric EU-CDE training course for HCPs. Components from the existing CDE training provision in Germany informed the development of the template. In addition, the findings from phase 2, principally the key themes that emerged from the experiences of participants in the survey questionnaire, focus group discussions, and interviews, were collated and incorporated within the design of the EU-CDEC template.
| Phase 4: Evaluation of the EU-CDEC curriculum template
Building on the prior work of SWEET and the collaborative development of the EU-CDEC template, the next stage in the research involved evaluating the template. In order to do this, workshops were conducted with CYP and their families and HCPs in each of the participating SWEET countries. The purpose of the workshops was to:
1. Check that the findings from phase 2 and the interpretations from the SWEET partners had been accurately incorporated in the draft template.
2. Insert any additions to the template.
3. Further refine the template to produce a final version of the EU-CDEC.
| Subjects
Purposive sampling was conducted in each partner country to recruit HCPs (pediatric consultants, diabetes nurses/educators, dietitians, and psychologists), national and local diabetes leads, academic and education leads, and CYP with diabetes and their families (Table 1) .
HCPs, national and local diabetes leads, and academic and education leads were identified through the SWEET partner in each country and CYP and their families were subsequently identified through a combination of the SWEET partner and HCPs. The total number of participants equaled 186 with a representative range of CYP in respect of diagnosis period, age, and gender.
| Ethics and consent
Appropriate ethical approval was obtained. The focus group discussions, interviews and workshops were conducted by appropriately trained members from each of the SWEET partner countries and recorded with the participants' consent.
| Data analysis
The data from the survey questionnaire, the focus group discussions, interviews, and workshops were transcribed in the appropriate language by the researchers in each of the SWEET partner countries and analyzed using a thematic approach. 19 Data analysis involved generating categories and coding data so that common themes and links could be identified. At least 2 researchers were involved in the data analysis process, thereby reducing interpretation bias. Key themes from each partner were then translated into English where necessary and collated. In addition, the findings were translated back into the native language in order for participants to verify the themes as a means of establishing the reliability of the research findings.
| RESULTS
First, we present the findings from the survey questionnaire, focus groups, and interviews that informed the content of the pediatric diabetes training program and second, the findings relating to the development of the template for a standardized pediatric CDE training program.
| Factors to be incorporated in a standardized pediatric diabetes training program for HCPs
Six subthemes were identified: There is this big shift towards educating them so that they learn more and understand more because in the past it was very much, 'you do this and you do that', as opposed to actually understanding why they're doing it and engaging them to self-manage. I think if
we can change that mindset we may get better results out of our young people.
[HCP]
3.1.6 | Individualized care
Participants highlighted the importance of individualized care and access to a CDE who understood age-related and cultural differences.
In some countries a "1 size fits all" approach rather than a personalized care plan seemed to be the norm:
I think HCPs struggle… they do a really good job when it comes to talking to the parents, but they have a challenge when it comes to young people… the challenge for them is being able to give information to everyone who walks through the door.
[Family member]
Above all, CYP and families felt that the CDE was there to inform, answer questions and enable CYP and families to self-care
and have a positive approach to life with diabetes.
| A standardized and accredited template for a pediatric CDE training program for HCPs
The template was created from the findings from phases 1 to 4 and a comparison with the CDE curriculum in Germany. Importantly, the template was designed ensuring flexibility for each partner to create content fit for purpose and took into account the wide range of specialist teaching, learning and assessment materials unique to individual countries.
Three key principles guided the pedagogical framework of the template:
1. empowerment philosophy and patient-centered care;
2. professional knowledge rooted in practice and not simply academic achievement; and 3. previous personal and professional experience valued as a foundation for managing the CDE learning process and the application of advanced diabetes practice.
In terms of content, the EU-CDEC template embedded the key components of a pedagogic framework. This formed the basis of a standardized training platform and was divided into 3 main sections:
1. Healthcare process.
2. Guidance, consultancy, coaching, and education.
3. Interdisciplinary work within the diabetes team.
| Healthcare process
This involves an exploration and assessment of the health status of the CYP and incorporates what the participants termed the "diabetes basics." It includes the essential information that CYP and families need to know about their diabetes, for example, phases of diabetes and principles of insulin therapy. In addition, management of the condition including nutrition and hypoglycemia and an assessment of the individual's overall health, for example, age-appropriate care, practical skills in blood glucose monitoring and insulin adjustment, and emotional well-being are covered.
| Guidance, consultancy, coaching, and education
This focuses on the psychology and pedagogy of diabetes education.
It includes planning, designing, and reflection using case studies and scenarios and incorporates cognitive and behavioral techniques in diabetes care, communication, and coaching skills. An evaluation of current educational programs, an awareness of education in practice and the development of practical skills are regarded as essential components. Observational placements and reflective practice portfolios are just 2 examples of learning strategies that are used.
| Interdisciplinary work in the diabetes team
This is dedicated to the role of the CDE and includes the philosophy within the team, the CDEs professional role and behavior, quality assurance, case management, and evidence-based practice.
Content is divided into 3 modules as outlined above, to provide all students with the required CDE knowledge, skills, and competencies. The course is designed to promote a questioning approach to it is to be successful, it may be more realistic in certain countries to divide the course into shorter training modules focused on specific themes.
The data presented here solely reflects the views of the participants and may not be representative of those individuals in the participating European countries who were not involved in the study.
Equally, the findings are not necessarily generalizable to pediatric diabetes communities in other European countries outside of the consortium. Nevertheless, the salient themes highlighted in this study, based on 6 SWEET European countries, are likely to be pertinent to pediatric diabetes units, professional training institutions, and diabetes organizations worldwide. Finally, and most importantly, the goal of achieving significant improvements in the short-and long-term health outcomes of all CYP with diabetes will be more attainable.
| CONCLUSIONS

